INTRODUCTION .
In the last 25 years, studies with hepatocytes of different species, including humans, have been greatly improved. After the introduction of the enzymatic method of collagenase on cell isolation, developed by Howard ef al (1967) and modified by Berry and Friend (1969) , the use of heptocytes has increased considerably.
Isolated liver cells of mammals (such as rat hepatocytes) are currently utilized in many fields of study, such as pathology, physiology, biochemistry, metabolism and pharmacology, because the freshly dispersed cells or primary cell cultures are more likely to retain specific organ functions (Weigand etal, 1971 ). This cellular model is routinely used as a model to study human metabolic disturbances or diseases.
Although hepatocyte culture in mammals is widely used, there are few studies concerning bird hepatocytes in culture. Isolating chicken hepatocytes may be an important step for the understanding of protein and lipid metabolism in this species. We are interested in developing studies on protein metabolism in chicken hepatocytes, as a model for future work on the nutritional requirements of poultry. Chickens liver cells differ from those of other species (eg, the size of cells, the capability of cellular multiplication in monolayer culture, and nutrient requirements (Capuzzi ef al, 1974) ).
In the few studies concerning chicken hepatocytes found in the literature, their isolation is almost always adapted from techniques used for rat cells (Seglen, 1976) . This study developed a new method of cell l isolation based on the work of Schreiber and Schreiber (1973) , Capuzzi ef al (1974 ), Seglen (1976 , and Schultz and Mistry ( 1981 ) .
For preparation of culture media, both for cell adherence or culture incubation, previous formulations were based on the proportion of amino acids in the chicken egg (Orr and Watt, 1957; USDA, 1976; Sauveur, 1988 The adhesion medium used in the first 24 h of culture had the same composition as the basal medium with addition of chicken serum (35 ml), fetal calf serum (25 ml) and 10 ml penicillin-streptomycin solution (10 000 U and 10 000 gg/ml respectively) per liter.
Isolation of hepatocytes
The hepatocytes were isolated according to the technique described by Seglen (1976) (fig 1 ) .
A pronounced stimulation on protein synthesis in rat hepatocytes was also observed by Seglen et al (1980) , when they added a balanced amino-acid mixture at concentrations up to 12.5 times the normal plasma levels.
The current results show that the rate of amino-acid incorporation in cellular protein was proportional to the amino-acid concentration in the medium. For the less concentrated samples (1:80 and 1:40), the differences were not significant, due to the very low incorporation in both media. These results agree with observations of Everson et al (1989) , who showed that one or all essential amino acids can affect the synthesis of protein, and this situation can be reversed by the readdition of the deficient amino acid(s). On the other hand, for more concentrated media, 1:1 compared to 1:2, the rate of incorporation is only 1.5 times higher for the first, probably because the concentration in amino acids of medium 1:1 1 is close to the optimal level for the cells.
The incorporation of labelled amino acid in protein is also time dependent, and it varies according to the amino-acid concentration. In figure 2 , it is shown that for the most concentrated medium, the peak of incorporation was reached within 3 h of cell incubation and for all other treatments at least 6 h were needed to do this. However in rats, Flaim et al (1982) (fig 3) .
At all the times studied, both the aminoacid oxidation and the amino-acid incorporation into protein increased with the augmentation of amino-acid concentration in the culture medium (fig 4) but the ratio oxidation/incorporation (table II and fig 5) increases as the amino-acid concentration in the media diminished, probably because the isolated amino acids originating from proteolysis could not be used in the 'turnover' process, due to the lack of other essential amino acids, and consequently they were used as sources of energy for the cell metabolism. This effect has been already shown by Seglen and Solheim (1978) Schwarze et al (1982) , where high concentrations of amino acids reduced the overall rate of protein degradation from 5 to 1.5%/h, demonstrating that amino acids have an anticatabolic effect. These findings are in good agreement with the current results, which show clearly that the ratio oxidation/incorporation diminishes when low levels of amino acids in the culture are used.
In the conditions of this experiment, it can be concluded that: 1) the incorporation of amino-acid label into the protein of .chicken hepatocytes is directly proportional to the concentration of amino acids in the culture medium; 2) 6 h incubation is needed to get a maximal incorporation of amino acid in the protein of isolated chicken hepatocytes; and 3) the oxidation of amino acids is also directly proportional to the medium concentration, but the ratio oxidation/aminoacid incorporation is higher for media with low concentration of amino acids.
